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© Surfacing composition. 



© A sports surface comprises a pile fabric (11) and a layer of coated grains (13) in which the pile is partly 
submerged. The grains are of sand coated with a rubber. 
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Surfacing composition 



From one aspect, the present invention relates to a material suitable for use in the surfacing of the 
ground or of a floor, including the formation of sports surfaces, which term is used herein to embrace 
pitches and courts for ball games, tracks on which people, animals and machines race, landing areas for 
jumpers and vaulters. arenas for equestrian events, training areas and areas where recreational activities 
5 take place. Reference herein to the surfacing of the ground and of floors also includes the deliberate 
formation on the ground or on a floor of surface layers which have a predetermined area and are intended 
to be used as a surface layer, as distinct from the storage of material in a heap on the ground or on a floor. 
Such surface layers and sports surfaces are hereinafter referred to collectively as surfaces of the kind 
described. 

to It is known to use for the surfacing of the ground a pile fabric to form a sports surface, for example a 
football pitch. It has been proposed that polypropylene should be used to form the pile of pile fabric used 
for the purpose. It is also known to apply sand to pile fabric used for this purpose, so that lower parts of the 
pile are submerged in a layer of sand. 

In GB 2.185.490A. published July 22nd 1987, there is described a substitute ground surface material 
75 comprising particles of sand coated with a petroleum oil fraction in which there has been dissolved ethylene 
vinyl acetate. The petroleum fraction is said to have a consistency proximating to a soft grease at ambient 
temperatures. The published specification indicates that other polymers may be substituted for the ethylene 
vinyl acetate. It is suggested in the published specification that particles of cork or particles of synthetic or 
natural rubber may be added to the treated sand. 
20 It is an object of the present invention to provide a surfacing composition which is more suitable for 
sports and recreational activities in general than is the composition disclosed in GB 2,185,490A 

According to a first aspect of the present invention, a surface of the kind described comprises loose 
mineral grains coated with an elastomeric material. By the description "loose" we mean that the coated 
grains are not bonded to each other in a coherent mass as in concrete, tarmacadam or a mineral-filled 
25 plastics composition. At least prior to laying, the coated grains can be poured. During the laying process 
and/or subsequent use, a layer comprising the coated grains may be compacted so that the layer could no 
longer properly be described as pourable. However, the cohesion between adjacent grains in a surface in 
accordance with the present invention is a physical phenomenon, rather than a chemical bond. 

A surface in accordance with the first aspect of the invention may further comprise fibrous material. 
30 Loose fibres may be mixed with the coated grains. Additionally or alternatively, the fibrous material may be 
incorporated in a pile fabric with the pile at least partly submerged in a layer comprising the coated grains. 

The mineral grains are preferably larger than the particles of a powder. The mean of the largest 
dimension of each grain preferably exceeds 100 micron. Whilst typically, the grains will not have a 
dimension exceeding one millimetre, larger pieces of mineral which would more properly be described as 
35 grit or gravel may be used in a composition or a surface in accordance with the invention. 

The weight of elastomeric material present is preferably small, as compared with the weight of mineral. 
There is, however, preferably sufficient elastomeric material to coat substantially the entire surface of each 
grain. The weight of the coating is preferably within the range 0.2% to 10% and more preferably within the 
range 1% to 7% of the weight of the mineral. 
40 According to a second aspect of the invention, there is provided a method of providing a surface of the 
kind described wherein mineral grains are coated with a substantially liquid polymeric composition, the 
coating solidifies to form a elastomeric coating and the coated grains are poured or sprayed onto the 
ground or a floor or onto a layer which is to be incoporated in the surface of the kind described. 

An example of a composition in accordance with the invention and of use of that composition in a 
45 surface of the kind described will now be described, with reference to the accompanying drawing, which 
illustrates a vertical cross-section through a sports surface. 

The sports surface illustrated in the drawing is laid on a bed 10 which may incorporate crushed stone, 
tarmacadam or cementitious material. There rests on the bed a pile fabric 1 1 which may be a pile fabric 
known for use on sports surfaces. The fibrous material which forms the pile 12 of the fabric may be a 
so composition which is primarily polypropylene and which incorporates a green pigment, so that the pile 
resembles grass. The major part of the pile is submerged in a layer 13 which rests on the backing 14 of the 
pile fabric, free-end portions of the pile being exposed above the layer 13. Alternatively, the pile may be 
substantially entirely submerged in the layer 13. It will be noted that, in the example illustrated, the fibrous 
material incorporated in the surfacing layer is bound into the backing 14. Although the bile can bend, 
individual pile tufts cannot be displaced bodily relative to one another. In an alternative construction, there 
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may be incorporated in the layer 13 loose lengths of fibrous material which are not bound together or to a 
backing. 

The layer 13 comprises mineral grains coated with a polymeric material. The coated grains are loose, 
that is to say there is no chemical bond between adjacent grains and the grains are merely packed together 
5 in the layer 13. The layer may be compacted sufficiently to establish some degree of coherence of the 
layer so that the layer is not readily disturbed in use and the relationship between the pile 12 and the layer 
13 which is illustrated in the drawing will generally be maintained. Alternatively, the layer 13 may not be 
compacted to a significant degree, so that movement of individual grains relative to one another during use 
will readily occur. 

io The mineral of the grains in the layer 13 is typically silica sand, since this is a relatively inexpensive 
mineral. Other mineral materials may be used, where these have physical characteristics, for example grain 
size, grain shape and density, which render them especially suitable for a particular application. The grains 
are preferably rounded grains having the characteristic which is described as medium sphericity. Typically, 
the bulk density of the uncoated mineral grains is in the region of 1.4 to 1 .6 grammes per cc. 
75 The uncoated mineral grains preferably have a mean larger dimension in excess of 100 micron. 
Generally, the grains will not have a dimension exceeding one millimetre and the mean dimension of the 
grains is typically within the range 250 to 850 micron. 

There is present on the surface of each mineral grain a coating which covers substantially the entire 
surface of the grain. The coating is a polymeric coating and is preferably composed mainly of an elastomer 
20 or a mixture of elastomers organic polymer. The composition of the coating is selected according to the 
required properties of the surfacing, including the degree of coherence of the coated grains, when 
compressed, the absence of abrasive qualities and the required resilience of the surfacing. The coating may 
incorporate a polyolefin or a poiyamide, where good resilience is not a requirement. 

In a case where the surfacing is required to exhibit good resilience, for example to promote bouncing of 
25 a ball, at least a major part (by weight) of the coating on the grains of the layer 13 is constituted by an 
elastomer or by a mixture of elastomers. The elastomer may be a natural rubber, styrene butadiene rubber 
or a nitrile rubber or a composition incorporating more than one of these. In a case where the polymer is a 
copolymer, the proportions of the monomers incorporated in the co-polymer may be varied to achieve the 
required resilience of the surfacing. The molecular weight of the polymeric material also may be varied to 
so achieve required characteristics of the surfacing. 

The weight of the coating is preferably within the range 0.2% to 10% of the weight of the mineral. The 
coating may incorporate additives which improve bonding of the coating to the mineral, for example organo 
silanes or organo titanates. Materials incorporating hydroxyl groups may bie included in the coating to 
reduce the problem of freezing of the surfacing. There may be incorporated in the coating polymeric 
35 materials having free hydroxyl groups and/or glycols or other monomeric substances having hydroxyl 
groups. Pigments, anti-oxidants and other additives commonly used in conjunction with elastomers may be 
incorporated in the coating. 

In one particular example, one hundred parts, by weight, of silica sand is mixed in a mixer having 
rotating blades with an aqueous emulsion (latex) of a synthetic rubber. The emulsion contains 50%, by 
40 weight, rubber and 4.5 parts of the emulsion are added per hundred parts of sand. The mixture is 
maintained at a temperature in excess of 100* C, to promote the evaporation of water and so dry the 
coating on each grain. The sand may be pre-heated to a temperature in the region of 140"C and the 
mixture may be maintained at a temperature in 1 the region of 140 "C for a period of several minutes, during 
which period the mixture is agitated vigorously. This treatment dries the coating on the grains and maintains 
the grains separate from one another. Maintenance of the latex at a temperature in the region of 140 - 
150*C for a period of several minutes promotes cross-linking of the polymer in the coating of each grain, 
so that the dried grains are not tacky, but cross-linking between the coating on one grain and the coating on 
another grain is avoided. The dried, coated grains can be poured, although they may be somewhat less-free 
flowing than is dry sand. 

The dried, coated sand can be stored and transported without significant cohesion of the grains one 
with another. In preparation of the sports surface, the pile fabric 1 1 is laid on the bed 10 and the dry, coated 
grains are then poured or sprayed onto the pile fabric. The distribution of the grains may be adjusted by 
brushing or raking to produce a layer of even thickness. This layer may then be consolidated by rolling. The 
layer 13 may be laid on the bed 10 without a pile fabric such as the fabric 11. The layer 13 may be laid 
55 directly on the ground, rather than on a specially prepared bed which has been laid in advance of the layer 
13. In a case where the layer 13 is laid directly on the ground, for example to form a landing pit for jumpers 
and vaulters or to form a track along which horses will be ridden, the thickness of the layer 13 is typically 
greater than the thickness of the layer 13 when laid on a prepared bed. with or without a pile fabric. 
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The coated sand suffers less from compaction than does uncoated sand under the same conditions. 
This has been demonstrated by carrying out comparative tests on uncoated sand and on sand coated with 
rubber in the manner hereinbefore described. The weight of latex emulsion used to coat the sand was 0.5% 
of the weight of the dry sand and the sand was, in each case, Cheiford 16/30 sand. This sand has the 
5 following grain size distribution. 
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Comparative tests were carried out using the Stuttgart artificial athlete based on din 18035- part 6 In 
carrying out these tests, the surface of a layer of the sand was impacted ten times on the same spot at 
intervals of thirty seconds and the vertical displacement of the surface was recorded In the case of 
uncoated sand in a wet condition, the standard deformation was 5.08 millimetre. In the case of uncoated 
sand in a wet. compacted condition, the standard deformation was 2.92 millimetre. The result of compacting 
the wet. uncoated sand is to reduce the deformation caused by impact by a relatively large proportion of 
the deformation caused to the uncompacted sand. In the case of wet. uncompacted. coated sand the 
standard deformation was found to be 4.29 millimetre and in the case of compacted, wet coated sand the 
standard deformation was found to be 2.93 millimetre. It will be seen that the result of compacting the 
coated sand is a less severe change in the deformation caused by impact 

Comparative tests were also carried out using a free-falling, hemispherical impacter with a mass of 6 8 
kilogram and a diameter of 165 millimetre, according to the draft British Standard "Methods of Testinq 
Playground Safety Surfacing". The impacter used in these tests has a triaxial accelerometer in a head of 
the impacter and this measures the total resultant deceleration of the impacter when the impact falls from a 
predetermined height onto the surface of a layer of the sand. The following results were obtained 
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Uncoated 
16/30 




Wet 


1.0 


516 


119 






1.5 


1268 


202 




Compacted Wet 


1.0 


610 


133 






1.5 


1326 
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Coated 16/30 


Wet 


1.0 


477 


114 






1.5 


1083 


171 




Compacted Wet 


1.0 


608 


131 






1.5 


1178 


193 



50 



55 



The comparative tests carried out in accordance with the draft British Standard show that the severity of 
the impact when the impacter is dropped through a height of 1.5 metre on to the surface of the sand is less 
in the case of compacted, coated sand, (severity index 1178) than in the case of non-compacted uncoated 
sand (seventy index 1268). Thus, even in a compacted condition, the coated sand is less likely to cause 
injury to a person landing or falling on the sand than is uncompacted, uncoated sand. 

In a case where the polymeric material to be incorporated in the coating is not readily soluble or 
dispersable in water, the polymeric material may be brought into a substantially liquid condition, in order to 
form the coating, by melting or by solution in a non-aqueous solvent. For example, the sand and the 
polymer in a powder form may be mixed together and heated to coat the sand. Vigorous agitation may be 
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used to avoid cohesion of the coated grains one with another. 
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Claims 

1 A sports surface described comprising loose mineral grains characterised in that the grains are 

^ZIZZZSZTSZ . t— • r* -» <">• «• •* < ,2 > - " hteh is 81 

partly submerged in a layer of the coated grains. 

3. A composition comprising mineral grains coated with an elastomenc matenal. 

4. A composition according to Claim 3 wherein the mean of the largest d.mens,ons of the grans 

6XC 5 e A com^siton according to Claim 3 or Claim 4 wherein the weight of the coating is within the range 
0.2% to 10% of the weight of the mineral grains. 

6. A surface according to Claim 1 wherein the weight of the coating ,s wrthin the range 0.2% to 10/. of 

TT^Z o^iding a sports surface wherein mineral grains are coated with a subs^y Jiquid 
polymeric composition, the coating solidifies to form an elastomenc coating on the grams and the coated 

9rain 8 S rnSSicSXto Claim 7 wherein the coated grains are spread on a pile fabric (11) to form a 

layer in (13) which the fabric is at least partly submerged. 



25 



30 



35 



40 



45 



50 



55 



EP 0 377 925 A1 




BNSOOCIO: <EP 0377925A 1 J . > 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 30 0224 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CL5) 



A,D 
A 

A 
A 
A 
A 
A 
E 



GB-A-2 185 490 (EN-TOUT-CAS PLC) 

* Whole document * 

EP-A-0 154 841 (ADOLFF) 

* Abstract; page 4, lines 10-23; figure 
* 

US-A-4 396 653 (TOMARIN) 

* Figures; column 4, lines 19-35 * 

DE-A-3 305 799 (SALLMANN) 

* Whole document * 

FR-A-2 238 805 (SNOW PRODUCTS) 

* Whole document * 

GB-A- 791 381 (FESLENTE LTD) 

* Claim 1 * 

DE-A-3 539 204 (BECKER) 

* Abstract * 

GB-A-2 206 505 (BRITISH INDUSTRIAL 
SAND LTD) 

* Whole document * 



The present search report has been drawn up for all claims 



1,3,7 
1,2,8 

1,2,8 

1,3,4 

1.2 

5,6 

1 

1-8 



E 01 C 13/00 



TECHNICAL FIELDS 
SEARCHED (Inf. CL5) 



E 01 C 



Place of search 

THE HAGUE 



Date of completion of tbe search 

09-08-1989 



Examiner 

DIJKSTRA G. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of tbe same category 
A : techno logical background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

die : member of the same patent family, corresponding 
document 



IS 



PAGE BLAHK 



(USPTO) 



